Characterization of T cell proliferative responses induced by anti-Qa-2 monoclonal antibodies.
The MHC class I Qa-2 Ag are attached to the cell surface by a glycanphosphatidylinositol (GPI) anchor. Crosslinking of Qa-2 and several other cell surface Ag attached by the GPI linkage has been shown to lead to cell activation. We have developed 10 new anti-Qa-2 mAb and characterized their capacity to induce proliferation of spleen cells. In the absence of anti-Ig-mediated crosslinking, none of the mAbs alone could induce activation. However, mAb 23.1 which reacts with the alpha 3 domain of Qa-2, when combined with most of the other mAbs (alpha 1, alpha 2 domain reactive), activated cells in the absence of anti-Ig crosslinking. The mAb pair 23.1 plus 24.16 was the most proficient and induced proliferation in the absence of any exogenous second signals. Responses were greatly enhanced and equivalent to those seen with anti-CD3 by the addition of phorbol myristate acetate (PMA). Ionomycin, rIL-2, or rIL-4 also potentiated anti-Qa-2 responses but less efficiently than PMA. Significant strain variation in the magnitude Qa-2-mediated proliferative responses was observed correlating with the levels of Qa-2 expressed on the cell surface. Crosslinking of Qa-2 molecules by the mAb combinations was required because monovalent Fab fragments failed to activate cells. F(ab')2 fragments of mAb 23.1 plus 24.16 induced vigorous proliferation indicating that accessory cell presentation of the mAb via Fc receptors was not required. Immobilized (plate bound) anti-Qa-2 mAb induced proliferation suggesting that the Qa-2 pathway may be distinct from that of other GPI molecules such as Thy-1 and Ly-6. Populations enriched for T cells (approximately 95%) responded as well as whole spleen cells, whereas B lymphocytes failed to proliferate to anti-Qa-2. Both CD4+ and CD8+ cells were activated following crosslinking of Qa-2. Finally, T cell activation mediated by Qa-2 induced elevation of [Ca2+]i, IL-2R expression, and the release of IL-2. These data demonstrate that crosslinking of Qa-2 on T lymphocytes represents a potent pathway for inducing cell activation.